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$EVWUDFW� ±� 7KH� 0(',2*5,'� V\VWHP� DLPV� WR� DFFRPSOLVK� D�
SLORW� SURJUDP� WR� SURFHVV� WKH� LPDJHV� DFTXLUHG� LQ� UHDO� WLPH�
IURP� PHWHRURORJLFDO� DQG� UHVRXUFH� VDWHOOLWHV� E\� XVLQJ� JULG�
FRPSXWLQJ�WHFKQRORJ\�� LQ�RUGHU�WR�H[WUDFW�WKH�PHWHRURORJLFDO�
DQG� HQYLURQPHQW� SDUDPHWHUV� WKDW� FKDUDFWHUL]H� WKH�
DWPRVSKHULF� DQG� WHUUHVWULDO� VWDWH�� 7KH� LPPHGLDWH� V\VWHP�
DSSOLFDWLRQ�FRQVLVWV�LQ�HDUO\�SURJQRVWLFDWLRQ�RI�ZRRG�ILUHV�DQG�
ZDWHU�IORRGV��
����7KLV� SDSHU� LQWHQGV� WR� SUHVHQW� WKH� VFRSH� DQG� SURSRVHG�
REMHFWLYHV�RI�WKH�V\VWHP��
�
�
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�
7KH�GHYHORSPHQW�RI�LQGXVWU\�DQG�JHQHUDOO\�RI�WKH�KXPDQ�

VHWWOHPHQWV� KDV� DIIHFWHG� GUDPDWLFDOO\� WKH� HFRV\VWHPV� IRU�
WKH� ODVW� GHFDGHV�� 7KH� OHYHO� RI� QR[LRXV�� SROOXWLRQ�� FDUERQ�
GLR[LGH� IURP� DWPRVSKHUH� KDYH� JHQHUDWHG� DW\SLFDO�
EHKDYLRXU�RI� WKH�QDWXUDO�DQG�PHWHRURORJLFDO�SKHQRPHQD�±�
IORRGV��ILUHV��VWRUPV��UDLQIDOOV��GURXJKWV��VWURQJ�ZLQGV��7KH�
VXSHUYLVLQJ�RI�VXFK�FULWLFDO�HYHQWV�UHTXLUHV�D�KXJH�YROXPH�
RI� VXUYHLOODQFH� GDWD� DQG� H[WUHPHO\� SRZHUIXO� UHDO� WLPH�
FRPSXWDWLRQ��
0RUHRYHU� WKH�SURFHVVLQJ� WKH� GDWD� LQ� UHDO� WLPH� LQYROYHV�

KXJH� KDUGZDUH� DQG� VRIWZDUH� UHVRXUFHV�� � 7KH� QHFHVVLW\� RI�
ILQGLQJ� VRPH� JOREDO� RU� UHJLRQDO� VROXWLRQV� LV� DV� PXFK�
REYLRXV� DV� WKH� SUHGLFWLRQV� RI� PHWHRURORJLVWV� IRU� WKH� QH[W�
IHZ�\HDUV�DUH�H[WUHPHO\�ZDUQLQJ����
2QH�RI�WKH�UHVHDUFK�DQG�H[SHULPHQWDO�GLUHFWLRQV�DFWXDOO\�

LPSRVHG�E\�WKH�UHODWHG�WHFKQRORJ\�LV�WKH�FROOHFWLRQ�DQG�WKH�
SURFHVVLQJ�RI� WKH�VDWHOOLWH� LPDJHV� LQ�UHDO� WLPH�E\�HIILFLHQW�
FRPSXWLQJ�V\VWHPV�OLNH�JULG�V\VWHPV��
7KH� LQVWDQW� LPDJHV� FDSWXUH� WKH� VWDWXV� RI� D� FHUWDLQ�

JHRJUDSKLFDO� DUHD�� DQG� IURP� WKH� VHTXHQFH� RI� IUDJPHQWHG�
LPDJHV� WKH� SURFHVVLQJ� H[WUDFWV� WKH� VHPDQWLF� LQIRUPDWLRQ�
�OLNH�REMHFWV�DQG�WKHLU�WRSRORJ\��DQG�LQGXFHV�WKH�G\QDPLFV�
DQG� UHJLRQDO� WHQGHQFLHV�� 7KH� DSSURSULDWH� VRIWZDUH�
DSSOLFDWLRQV�VKRXOG�VXSSRUW�WKH�DFFHVV�RI�WKH�VSHFLDOLVWV�WR�
KXJH�GDWD�DQG�FRPSOH[�RSHUDWLRQV�IRU�UDSLG�DQDO\]LQJ�DQG�
VKRUW�WHUP�SUHGLFWLRQV���
7KH� JULG� FRPSXWLQJ� FRQFHSW� KDV� EHHQ� GHYHORSHG� DV� D�

VROXWLRQ� IRU� WKH� ODFN� RI� FRPSXWDWLRQ� UHVRXUFHV� LQ� VRPH�
VFLHQWLILF�DSSOLFDWLRQV��)LUVW� LPSOHPHQWDWLRQV�ZHUH�FUHDWHG�
WR� VHW� LQ� FRPPRQ� VRPH� XQLYHUVLWLHV� UHVRXUFHV� ZLWK� WKHLU�
UHVHDUFK� ODERUDWRULHV� LQ� WKH� VFRSH� RI� LQFUHDVLQJ� WKH�
DYDLODEOH� FRPSXWLQJ� SRZHU�� 7KH� GHYHORSPHQW� RI� WKH�
PLFURHOHFWURQLFV� WHFKQRORJ\� KDV� GHWHUPLQHG� WKH�
LPSURYHPHQW�RI�WKH�FRPSXWLQJ�DQG�VWRULQJ�SRZHU�DQG��IRU�
D� ZKLOH�� WKH� VXSHUFRPSXWHU� FRQFHSW� ZDV� QRW� RQ� WKH� WRS��
7KH�GHYHORSPHQW�RI�QHWZRUN�WHFKQRORJLHV��RI�SDUDOOHO�DQG�
GLVWULEXWHG� FRPSXWLQJ� FRQFHSWV� DQG� PRUHRYHU� WKH�

FKDUDFWHULVWLFV� RI� WKH� KXPDQ� VRFLHW\� �VSHFLDOL]LQJ� DQG�
FRRSHUDWLRQ��KDYH�EURXJKW�DJDLQ�LQ�DWWHQWLRQ�WKH�FRQFHSW�RI�
WKH�JULG�FRPSXWLQJ�EXW�WKLV�WLPH�QRW�RQO\�LQ�WKH�VSKHUH�RI�
UHVHDUFK� EXW� DOVR� LQ� WKH� ILHOG� RI� UHDO� DSSOLFDWLRQV� �H�J��
ILQDQFLDO�PDUNHWV��EXVLQHVV��HWF���
7KH�ILUVW�DQG�WKH�VHFRQG�VHFWLRQV�RI�WKH�SDSHU�SUHVHQW�DQ�

LQWURGXFWLRQ� RQWR� WKH� JULG� FRPSXWLQJ� WHFKQRORJ\� DQG� WKH�
SURFHVVLQJ� RI� WKH� HQYLURQPHQWDO� DQG� PHWHRURORJLFDO�
LPDJHV��$GGLWLRQDOO\�� WKH�VHFRQG�VHFWLRQ�SUHVHQWV� WKH�JULG�
UHODWHG� ZRUNV� LQ� (XURSH� DQG� 5RPDQLD�� DQG� DV� ZHOO� WKH�
VDWHOOLWH�LPDJHV�EDVHG�FRPSXWLQJ��
7KH� VFRSH� DQG� WKH� REMHFWLYHV� RI� WKH� 0(',2*5,'�

V\VWHP�DUH�GHWDLOHG�LQ�VHFWLRQ�,,,��6HFWLRQ�,9�KLJKOLJKWV�WKH�
LPSOHPHQWDWLRQ�LVVXHV��L�H��DUFKLWHFWXUH�DQG�YLUWXDO�KRVWLQJ�
HQYLURQPHQW�� DQG� WKH� SHUIRUPDQFH� UHTXLUHPHQWV� RI� WKH�
V\VWHP��7KH�ODVW�VHFWLRQ�VXPPDULVHV�WKH�FRQFOXVLRQV����
�

,,��%$&.*5281'�
�
7KH�JULG�V\VWHPV�DUH�DSSURSULDWH� LQ� WKH� VDWHOOLWHV�EDVHG�

(DUWK�REVHUYLQJ�DSSOLFDWLRQV��HVSHFLDOO\�IRU�UHTXLULQJ�KXJH�
FRPSXWLQJ�SRZHU��
7KH� QHZ� 06*� VDWHOOLWH� �(XURSHDQ� PHWHRURORJLFDO�

JHRVWDWLRQDU\� VDWHOOLWH�� LV� RSHUDWLRQDO� IURP� �VW� RI� 0DUFK�
������DQG�IROORZV�WKH�SUR[LPDO�ODXQFK�RI�WKH�ILUVW�VDWHOOLWH�
RI� (36� VHULHV� �(XURSHDQ� 3RODU� 6\VWHP��� 8QOLNH� SUHYLRXV�
V\VWHPV�� WKH� LQFUHDVLQJ�RI�GDWD�YROXPH�LV�ZLWK�D�IDFWRU�RI�
��� ����� *%� GDLO\�� DQG� WKH� FRPSXWLQJ� V\VWHP� VKRXOG�
SURFHVV� GDWD� LQ� UHDO� WLPH�� )RU� LQVWDQFH�� �� *%� PXVW� EH�
SURFHVVHG� LQ� OHVV� WKDQ� D� TXDUWHU� RI� DQ� KRXU� �D� QHZ� VHW� RI�
LPDJHV�LV�VHQW�E\�WKH�VDWHOOLWH�DW�HDFK����PLQXWHV��LQ�WZHOYH�
VSHFWUDO� EDQGV��� 7KHUHIRUH� WKH� JULG� V\VWHPV� FRXOG� EH� DQ�
HIILFLHQW�DQG�FRPSHWLWLYH�VROXWLRQ�>��@���
7KH� WUDGLWLRQDO� VXSHUFRPSXWHU� LV� WUDQVIRUPHG� E\� WKLV�

ZD\�LQWR�D�SDUDOOHO�DQG�YHU\�SRZHUIXO�FRPSXWLQJ�QHWZRUN��
7KH� KLJK� VSHHG� QHWZRUN� FRQQHFWV� FRPSXWLQJ� DQG� VWRULQJ�
UHVRXUFHV�RU�RWKHU�HTXLSPHQWV�OLNH�UDGLR�WHOHVFRSH��VDWHOOLWH�
FRQQHFWLRQV��HWF�DQG�SUHVHQWV�WKHP�DV�D�XQLTXH�FRPSXWHU�±�
D� YLUWXDO� VXSHUFRPSXWHU�� 7KH� UHTXHVWV� IRU� VXFK� D�
VXSHUFRPSXWHU� DUH� IOH[LELOLW\�� VHFXULW\�� HDV\� DFFHVV� DQG�
RSHUDWLRQ���
2QH� RI� WKH� JRDO� RI� FRQFHLYLQJ� VXFK� D� YLUWXDO�

VXSHUFRPSXWHU�LV�WKH�DFKLHYLQJ�RI�WKH�FRPSXWLQJ�VSHHG�RI�
SHWDIORSV�� 1RZDGD\V�� WKH� PRVW� UDSLG� VXSHUFRPSXWHU� LV�
,%0¶V� $6&,,� :KLWH� GHYHORSHG� IRU� WKH� 86� (QHUJ\�
'HSDUWPHQW�� ZLWK� WKH� FRPSXWLQJ� VSHHG� RI� ����� WHUDIORSV��
8.� DQG� 86� KDYH� LPSOHPHQWHG� WRJHWKHU� WKH� '7)� SURMHFW�
�'LVWULEXWHG� 7HUDVFDOH� )DFLOLW\�� WR� DFKLHYH� WKH� FRPSXWLQJ�
VSHHG�RI������WHUDIORSV��7KH�5R\DO�,QVWLWXWH�RI�0HOERXUQH��
$XVWUDOLD��KDV�FUHDWHG�D�FRQVRUWLXP�93$&��ZKLFK�FDQ�UXQ�



�

VFLHQWLILF��HQJLQHHULQJ�RU�FRPPHUFLDO�DSSOLFDWLRQV�RQ�D�����
SURFHVVRUV�V\VWHP��
7KH� ILUVW� JULG� FRPSXWLQJ� RULHQWHG� DSSOLFDWLRQV� DUH�

*OREXV� >�@�� *ULG� 'DWDIDUP�� *ULG%XV� >��@�� 6LP*ULG��
LPSOHPHQWHG�LQ�/LQX[�DQG�GLVWULEXWHG�DV�RSHQ�VRXUFHV��
,Q�(XURSH�WKHUH�DUH�PRUH�WKDQ����SURMHFWV��LQ�SURJUHVV�RU�

DOUHDG\� FRPSOHWHG�� LQ� WKH� GRPDLQ� RI� JULG� FRPSXWLQJ�� EXW�
MXVW� D� IHZ� RI� WKHP� DUH� LQ� WKH� WRSLFV� RI� HQYLURQPHQW� DQG�
PHWHRURORJ\��)RU� LQVWDQFH��ZH�FRXOG�PHQWLRQ� WKH�SURMHFWV�
³'HYHORSLQJ� WKH� EDVLV� IRU� PRQLWRULQJ�� PRGHOOLQJ� DQG�
SUHGLFWLQJ� 6SDFH� :HDWKHU´� DQG� ³&ORXG� DUFKLYH� XVHU�
VHUYLFH´� >��@�� 7KH� PRVW� RI� WKHVH� SURMHFWV� DUH� GHYHORSHG�
XQGHU� WKH� XPEUHOOD� RI� WKH� (8�'DWD*ULG� SURJUDPPH� >��@��
WKH� FUHDWHG� FRQVRUWLXPV� EHLQJ� RSHUDWLRQDO� DW� WKH� OHYHO� RI�
WKH� RULJLQ� FRXQWU\� �&(51� ±� 6ZLW]HUODQG�� (6$�(65,1��
,1)1� ±� ,WDO\�� 33$5.� �� (QJODQG�� &156� �� )UDQFH��
)20�1,.+()���1HGHUODQG��RU�(*((��(QDEOLQJ�*ULGV�IRU�
(�VFLHQFH�LQ�(XURSH�>�@��LQ�WKH�)3���,67�SURJUDPPH���
,Q� 5RPDQLD�� PLJKW� EH� FLWHG� WKH� LQLWLDWLYH� RI� $WRPLFV�

3K\VLFV� ,QVWLWXWH�� 0DJXUHOH� 3ODWIRUPH�� ZKLFK� FUHDWHV� D�
FRQVRUWLXP� E\� 0$**,� SURMHFW� � �0$*XUHOH� *ULG�
,QLWLDWLYH��>��@��DQG�DOVR�WKH�SURMHFW�RI�:HVW�8QLYHUVLW\�RI�
7LPLVRDUD� &203*5,'�� :H� PHQWLRQ� DOVR� WKH� 5R*ULG�
LQLWLDWLYH� RI� ,&,� >��@��1RQH�RI� WKHVH� SURMHFWV� FRQFHUQV�RQ�
WKH�HQYLURQPHQWDO�DQG�PHWHRURORJLFDO�UHVHDUFK��
7KH�0(',2*5,'�SURMHFW�DLPV�WR�LPSOHPHQW�D�VRIWZDUH�

SODWIRUP�EDVHG�RQ�SDUDOOHO�DQG�GLVWULEXWHG�SURFHVVLQJ�RI�WKH�
LPDJHV� DFTXLUHG� LQ� UHDO� WLPH� IURP� PHWHRURORJLFDO� DQG�
UHVRXUFH� VDWHOOLWHV�� DQG� WR� H[SHULPHQW� D� SLORW� V\VWHP�
VXSSRUWLQJ� WKH� G\QDPLF� DQDO\VLV� RI� HFRORJLFDO� DQG� VRFLDO�
V\VWHPV��7KH�LPPHGLDWH�DSSOLFDWLRQV�RI�WKH�0(',2*5,'�
V\VWHP�FRQFHUQV�RQ�WKH�HDUO\�SURJQRVWLFDWLRQ�RI� WKH�ZRRG�
ILUHV�DQG�WKH�ZDWHU�IORRGV��
7KH�0(',2*5,'�SURMHFW�LV�ILUVW�5RPDQLDQ�SURSRVDO�IRU�

D� JULG� V\VWHP� EDVHG� DSSOLFDWLRQ� LQ� WKH� VWXG\� RI� WKH�
HQYLURQPHQWDO� DQG� PHWHRURORJLFDO� HYROXWLRQ�� 7KH� SLORW�
V\VWHP�LV�GHYHORSHG�WKURXJK�D�FRQVRUWLXP�RI�WKH�7HFKQLFDO�
8QLYHUVLW\� RI� &OXM�1DSRFD�� WKH� 1DWLRQDO� 0HWHRURORJLFDO�
$JHQF\��DQG�WKH�%DEHV�%RO\DL�8QLYHUVLW\��
�
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�
7KH� 0(',2*5,'� SURMHFW� SXUSRVH� LV� WR� DFFRPSOLVK� D�

SLORW�SURJUDP�ZKLFK�SURFHVVHV�WKH�LPDJHV�DFTXLUHG�LQ�UHDO�
WLPH� IURP� PHWHRURORJLFDO� DQG� UHVRXUFH� VDWHOOLWHV�� 7KH�
DOUHDG\� DFTXLUHG� VDWHOOLWH� LPDJHV� DUH� SULPDU\� SURFHVVHG�
DQG� VHQW� WR� D� JULG� V\VWHP� ZKLFK� GLYLGHV� WKHP� LQ�
JHRJUDSKLFDO� VXE� DUHDV�� 7KH� JULG� LQIUDVWUXFWXUH� SURFHVVHV�
GDWD� LQ� D� SDUDOOHO� DQG� GLVWULEXWHG�PDQQHU� DQG� UHWXUQV� WKH�
SHUIRUPHG� DQG� UHDVVHPEOHG� LPDJHV� RI� WKH� LQLWLDO�
JHRJUDSKLFDO� DUHDV�� 7KH� UHVXOWV� DOORZ� WKH� VSHFLDOLVWV� WR�
PDNH� LQWHUSUHWDWLRQ� DQG� SUHGLFWLRQ� RQ� WKH� HQYLURQPHQW�
SKHQRPHQD�RI�LQWHUHVW��
7KH�SURMHFW�DLPV�ERWK�JHQHUDO�DQG�SDUWLFXODU�REMHFWLYHV�

FRQFHUQLQJ� WKH� G\QDPLFV� RI� WKH� HQYLURQPHQWDO� DQG�
PHWHRURORJLFDO�V\VWHPV��
7KH� SURMHFW� REMHFWLYHV� FRQVLVW� PDLQO\� LQ� ILQGLQJ��

H[SHULPHQWDWLRQ� DQG� LPSOHPHQWDWLRQ� RI� WKH� VFLHQWLILF� DQG�

WHFKQLFDO� VROXWLRQV� IRU� WKH� FRQFUHWH� FDVH� RI� DSSOLFDWLRQV�
ZLWKLQ�WKH�GRPDLQ�RI�VWXG\LQJ�WKH�PHWHR�DQG�HQYLURQPHQW�
G\QDPLFV��

�� ,GHQWLI\� WKH� HQYLURQPHQWDO� DQG�PHWHRURORJLFDO�
LQIRUPDWLRQ�LQ�WKH�VDWHOOLWH�LPDJHV�

�� 'HILQH� DQG� H[SHULPHQW� WKH� FODVVLILFDWLRQ�
WHFKQLTXHV�WR�VSOLW�LPDJHV��

�� 6HPDQLWLFDO�DQDO\VLV�RI�VDWHOOLWH�LPDJHV�
�� 3DUDOOHO�DQG�GLVWULEXWHG�LPDJH�SURFHVVLQJ��
�� 'HYHORS� JULG� LQIUDVWUXFWXUHV� IRU� KXJH� GDWD�

SURFHVVLQJ��
�� 0RGHO� WKH� HQYLURQPHQWDO� DQG� PHWHRURORJLFDO�

GDWD� LQ� RUGHU� WR� SURFHVV� WKHP� RYHU� WKH� JULG�
LQIUDVWUXFWXUH�

�� 'HYHORS� WKH� VRIWZDUH� SODWIRUP� NHUQHO� �L�H��
0(',2*5,'�� IRU� SDUDOOHO� DQG� GLVWULEXWHG�
SURFHVVLQJ��

�� ,PSOHPHQW�DQG�WHVW�RI�WKH�SLORW�V\VWHP�EDVHG�RQ�
0(',2*5,'�NHUQHO�

�� %XLOG� DQG� WHVW� SDUWLFXODU� DSSOLFDWLRQV� IRU� WKH�
VWXG\�RI� WKH�HQYLURQPHQWDO�DQG�PHWHRURORJLFDO�
G\QDPLFV��

�� 'HILQH�WKH�PHWKRGRORJ\�IRU�WKH�GHYHORSPHQW�RI�
DSSOLFDWLRQV� EDVHG� RQ� 0(',2*5,'� VRIWZDUH�
SODWIRUP�

�
,9��,03/(0(17$7,21�,668(6�$1'��
3(5)250$&(�5(48,5(0(176�

�
7KH� LPDJHV�DFTXLUHG�E\� VDWHOOLWH� DUH�SULPDU\�SURFHVVHG�

DQG� VHQW� WR� WKH� JULG� V\VWHP�� ZKLFK� GLYLGHV� WKHP� LQWR�
JHRJUDSKLFDO� VXE�DUHDV� �VHH� ILJXUH����� �'DWD� LV�GLVWULEXWHG�
DQG� FRPSXWHG� LQ� SDUDOOHO� RYHU� WKH� JULG� DQG� WKH� SURFHVVHG�
DQG� UHDVVHPEOHG� LPDJHV� IRU� WKH� LQLWLDO� JHRJUDSKLFDO� DUHDV�
DUH� UHWXUQHG�� 7KH� UHVXOWV� DOORZ� WKH� VSHFLDOLVWV� WR� SHUIRUP�
QRZFDVWLQJ� �LQWHUSUHWDWLRQV� DQG� SUHGLFWLRQV� RI�
HQYLURQPHQWDO�VWXGLHG�SKHQRPHQD���
�

,9����6\VWHP�DUFKLWHFWXUH�
�
7KH�0(',2*5,'�V\VWHP�DUFKLWHFWXUH��)LJ�����FRQWDLQV�

WKH�IROORZLQJ�EDVH�FRPSRQHQWV���
�� ,PDJHV� DFTXLVLWLRQ� V\VWHP�� UHFHLYHV� DQG� VWRUHV�

VDWHOOLWH�GDWD��
�� 3ULPDU\�GDWD�SURFHVVLQJ� V\VWHP�� FRPSRVHV� LPDJHV�

DQG�GDWD�FRUUHVSRQGHQW� WR�VRPH�VSHFWUDO�EDQGV�DQG�
VHQGV�WKHP�WR�WKH�DSSOLFDWLRQ�VHUYHU��

�� $SSOLFDWLRQ�VHUYHU��FRPPXQLFDWHV�ZLWK�WKH�SULPDU\�
GDWD� SURFHVVLQJ� V\VWHP�� GLYLGHV� WKH� LPDJHV��
UHDVVHPEOHV�DQG�SURFHVVHV�ILQDO�UHVXOWV��

�� *5,'� VHUYHU�� DGPLQLVWUDWHV� JULG� LQIUDVWUXFWXUH��
UHFHLYHV�GDWD�IURP�WKH�DSSOLFDWLRQ�VHUYHU�DQG�VHQGV�
LW� WR� WKH� JULG� QHWZRUN� LQ� RUGHU� WR� EH� FRPSXWHG��
UHFHLYHV� WKH� UHVXOWV� DQG� UHWXUQV� WKHP� WR� WKH�
DSSOLFDWLRQ�VHUYHU��

�� *ULG� FOLHQWV�� SHUIRUP� WKH� EDVLF� SURFHVVHV� RQ� GDWD�
VSHFLILF� IRU� D� SDUWLFXODU� JHRJUDSKLFDO� VXE�DUHD�
UHVXOWHG�IURP�VHJPHQWDWLRQ��



�

7KH� WUDQVPLVVLRQ� RI� SULPDU\� GDWD� LQ� RUGHU� WR� EH�
SURFHVVHG� LV� DFFRPSOLVKHG� LQ� WKH� ILUVW� SKDVH� WKURXJK� DQ�
)73� FOLHQW�VHUYHU� DSSOLFDWLRQ� LQ� EDWFK� PRGH� E\� XVLQJ�
XQLYHUVLW\�QHWZRUN�GXULQJ�DSSOLFDWLRQ�GHYHORSPHQW�DQG� LQ�
LQOLQH�PRGH�GXULQJ�DSSOLFDWLRQ�WHVWLQJ��7KH�LPDJH�ILOHV�DQG�
FRUUHVSRQGHQW� SDUDPHWHUV�� VHQW� WR� WKH� JULG� LQIUDVWUXFWXUH��
DUH� LQ� WKH� UDQJH� RI� KXQGUHGV� RI� 0%� SHU� VHVVLRQ�
�DSSUR[LPDWLQJ�����0%�RQFH�DW����PLQXWHV���,W�LV�MXVW�WKH�
SUH�SURFHVVHG�GDWD��VSHFWUDO�EDQGV�DQG�LQWHUHVW�SDUDPHWHUV��
LQVWHDG�RI�LQLWLDO�KXJH�UDZ�GDWD������*%�SHU�KRXU������
�

,9����0(',2*5,'�IXQFWLRQDO�OHYHOV�
�
)XQFWLRQDO� OHYHOV� RI� WKH� 0(',2*5,'� V\VWHP� DUH�

LOOXVWUDWHG� LQ� ILJXUH� ��� 7KH�0(',2*5,'�SODWIRUP� OD\HUV�
WKH�*ULG� ,QIUDVWUXFWXUH� WKDW� VROYHV� KDUGZDUH� UHTXLUHPHQWV�
VXFK� DV� WKH� LQIRUPDWLRQ� FOXVWHUV�� 7KH� 92� �YLUWXDO�
RUJDQL]DWLRQ�� 2*6$� �2SHQ� *ULG� 6HUYLFH� $UFKLWHFWXUH��
>��@� VWUXFWXUH�� XVHG� E\� WKH� V\VWHP� DV� JULG� LQIUDVWUXFWXUH�
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DSSOLFDWLRQ� OLNH�� GDWD� VHPDQWLFDO� DQDO\VLV�� HQYLURQPHQWDO�
DQG� PHWHRURORJLFDO� SDUDPHWHUV� GHWHUPLQDWLRQ�� VXE�DUHDV�
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